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Dei:rt.aof Peditr. New &:en, CT. For a broncho-pleural fistula to resolve, the impedance of the fistulous pathway must increase until flow ceases and the leak seals. We examined the effect of ventilatory pattern on bronchopleural pathway impedance in 7 anesthetized, paralyzed 6-week old lambs. A wedge of subpleural lung tissue was removed and a peripheral bronchus (ID < Imm) sectioned to create an artificial broncho-pleural pathway. We estimated the pathway's average impedance (Z) from the Eean pressures in a regional bronchus measured with a retrograde catheter (Pbr) and at the pleural inlet of the chest tube draining the pleural space (%ut)l andTthe mean flow through the chest tube (qleak) as Z = (Pbr-Pout)/Vleak. Tidal volume (VT) was measured w~t h a jacket plethysmograph calibrated in absolute volume by He dilution. We determined .?! while ventilating the lungs with rates of 20, 40, 60, and 80 breath/min and inspiratory times of 1.0, 0.6, 0.3, and 0.2 s. FRC, VT, and mean lung volume were first kept constant at 40, 5, and 2.5 ml/kg. In a second experiment, VT was adjusted to maintain PAC02 constant, without changing FRC or mean volume. Z ranged from 0.172 to 5.930 cm H20/ml/s and was independent of ventilatory rate even when VT was increased. Repezted stepwise inflation/deflation maneuvers revealed a biphasic static Z-lung volume relationship, with 2 decreasing at low volumes and increasing slowly at volumes greater than FRC. Our results indicate that Z is 1) unaffected by ventilatory pattern at conventional ventilatory rates and 2) sensitive to lung volume only at low volumes. At high lung volumes, peribronchial pressures may exceed the pressure inside the fistula, thus creating a choking effect which increases .?!. The same effect may occur if Fout is lowered by applying negative pleural pressure.
HIGH FREQUENCY VENTLLATION DECREASES THE BAROREFLEX.
E r i k A. Hagen, Ge0rge.A. Gregory. Univ. o f C a l i f o r --n i a , CVRI and A n e s t h e s~a Dept., San F r a n c i s c o .
1165 E f f e c t s of h i g h frequency v e n t i l a t i o n (HFV), such a s apnea, a r e mediated by t h e autonomic nervous 'system. To f u r t h e r d e f i n e t h e s e e f f e c t s , we s t u d i e d an i m p o r t a n t autonomic r e f l e x , t h e b a r o r e f l e x , d u r i n g HFV and conv e n t i o n a l v e n t i l a t i o n (CV) of 5 young a d u l t male r a b b i t s a n e s t h e t i z e d w i t h c h l o r a l o s e and p a r a l y z e d with metocurine. To keep FRC c o n s t a n t d u r i n g change from CV t o AFV, w e c o n t i n u o u s l y measured FRC by j a c k e t plethysmograph, a d j u s t i n g j e t v e n t i l a t o r d r i v i n g p r e s s u r e a s n e c e s s a r y . V e n t i l a t i o n (PaC02) was a l s o k e p t c o n s t a n t by adding C02 t o i n s p i r e d g a s a s needed. We t e s t e d t h e b a r o r e f l e x by i n c r e a s i n g blood p r e s s u r e (BPI w i t h phenylephrine and p l o t t i n g change i n BP a g a i n s t change i n R-R i n t e r v a l o b t a i n e d from EKG. Measurements were made d u r i n g b a s e l i n e CV ( p r e s s u r e 25/4. r a t e 4 5 ) , HFV ( r a t e 6 0 0 ) . and a f t e r r e t u r n t o CV. BP and h e a r t r a t e were n o t a f f e c t e d by changes i n v e n t i l a t o r frequency. The s l o p e of t h e l i n e o f BP vs R-R i n t e r v a l was 31% t o 62% l e s s d u r i n g HFV compared t o CV (Pc0.04). The s l o p e o f t h e b a r o r e f l e x r e t u r n e d t o b a s e l i n e when CV was r e -i n s t i t u t e d . S i n c e FRC and v e n t i l a t i o n were c o n s t a n t , we s p e c u l a t e t h e d e c r e a s e i n b a r o r e f l e x r e s u l t s from r a p i d p r e s s u r e changes ( d p / d t ) d u r i n g HFV s t i m u l a t i n g pulmonary mechanoreceptors c a u s i n g c e n t r a l l y mediated b a r o r e c e p t o r i n h i b i t i o n . We conclude t h a t c l o s e card i o v a s c u l a r m o n i t o r i n g of p a t i e n t s d u r i n g HFV i s warranted. e s p e c i a l l y when t h e r e i s c a r d i o v a s c u l a r compromise ( s h o c k , hypovolemia, s e d a t i o n o r a n e s t h e s i a ) . Neonates a r e e s p e c i a l l y a t r i s k when t h e b a r o r e f l e x i s diminished because t h e i r r e l a t i v e l y f i x e d s t r o k e volume makes c a r d i a c o u t p u t h e a r t r a t e dependent.
ESOPHAGEAL ATRESIA WITH TRACHEO-ESOPHAGEAL FISTULA--A REVIEW OF CRITICAL CARE, ANESTHETIC AND SURGICAL
MANAGEMENT. Debra Y. Hamilton, Kumar G. B e l a n i , Arnold 166 S. Leonard. J X i i T T F o k e r , Theo-.
Thompson b y William ~r i v i v U n i v e r s i t y o f Minnesota H o s p i t a l , Minneapolis, M N W e reviewed t h e c r i t i c a l and p e r i o p e r a t i v e management of 57
newborns and i n f a n t s w i t h esophageal a t r e s i a (EA) and t r a c h e oesophageal f i s t u l a (TEF) d u r i n g t h e l a s t 1 6 y e a r s (1970) (1971) (1972) (1973) (1974) (1975) (1976) (1977) (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) . The common anomaly of proximal EA w i t h d i s t a l TEF was p r e s e n t i n 54; 3 had t h e l e s s common H t y p e f i s u t l a . The major p r e o p e r a t i v e problem was pneumonia + a t e l e c t a s i s .
There was no r e l a t i o n s h i p between i n t u b a t i o n teciinique and subsequent v e n t i l a t o r y problems. Even though s e r i o u s v e n t i l a t o r y problems a f t e r an i n i t i a l g a st r o s t o m y h a v e b e e n e p o r t e d , no such problem was f o u n d t h i s review.
I n v a s i v e m o n i t o r i n g ( a r t e r i a l 2 c e n t r a l venous 1 i n e s ) was used more o f t e n i n r e c e n t y e a r s . When compared t o p r e v i o u s r e p o r t s t h e o v e r a l l one-year m o r t a l i t y was s i g n i f i c a n t l y b e t t e r f o r b a b i e s weighing -? 2.5 kgs ( < 2.0 kgs = 50%; 2-2.5 kgs = 87%). S u r v i v a l f o r b a b i e s > 2.5 kgs c o n t i n u e s t o be good (97%). Improved s u r v i v a l maybe r e l a t e d t o b e t t e r m o n i t o r i n g , improved s u r g i c a l t e c h n i q u e , c a r d i a c and n u t r i t i o n a l s u p p o r t .
Prophylact i c esophageal d i l a t i o n of t h e r e p a i r e d a t r e t i c segment was done r o u t i n e l y and may have d e c r e a s e d t h e i n c i d e n c e o f c h r o n i c a s p i r at i o n and m o r t a l i t y . However, t h e r e was a d i f f e r e n c e i n m o r t a
l i t y and m o r b i d i t y between p r i m a r y and s t a g e d r e p a i r s . With t h e l a tt e r , t h e m o r t a l i t y and m o r b i d i t y was 8.9% and 89% r e s p e c t i v e l y .
With p r i m a r y r e p a i r o n l y 3.6% and 57%.
The p a t i e n t s who had s t a g e d r e p a i r were of younger g e s t a t i o n a l a g e , weighed l e s s and had a h i g h e r i n c i d e n c e o f p r e o p e r a t i v e pulmonary problems. 
S t u d i e s on r e s p i r a t o r y muscle f a t i g u e have focused on t h e diaphragm (DIA)
. We have found, however, t h a t maximal s t a t i c i n s p i r a t o r y p l e u r a l p r e s s u r e (Pi max) i s l i m i t e d by t h e s t r e n g t h o f t h e i n s p i r a t o r y muscles o f t h e r i b c a g e (RC). F a i l u r e t o m a i n t a i n Pi max d u r i n g i n s p i r a t o r y endurance t a s k s might t h e r ef o r e r e s u l t from f a t i g u e of t h e RC muscles r a t h e r t h a n DIA. To t e s t t h i s h y p o t h e s i s , 5 t r a i n e d s u b j e c t s r e p e a t e d maximal i n s p i r a t o r y e f f o r t s ( d u t y c y c l e , 0.5) u n t i l Pi max could n o t be m a i n t a i n e d . S u b j e c t s performed such e f f o r t s w i t h a minimum of abdominal muscle r e c r u i t m e n t . Before and a f t e r i n s p i r a t o r y e f f o r t s , DIA muscle s t r e n g t h was e v a l u a t e d by measuring t h e t r a n s d i a p h r a g m a t i c p r e s s u r e g e n e r a t e d d u r i n g maximal e x p u l s i v e e f f o r t s
w i t h a n open g l o t t i s (Pdi max). (During e x p u l s i v e e f f o r t s t h e DIA i s maximally a c t i v a t e d ; t h u s , t h e Pdi o b t a i n e d i s a t r u e index o f DIA s t r e n g t h )
. R e s u l t s (x+SD, *p<.01, p a i r e d t ) :
Before f a t i g u e A f t e r f a t i ue Pi max (cmH20) 97513 Pdi max (cmH2O) 189513
W e conclude t h a t ( 1 ) Pi max i s n o t l i m i t e d by D !
A s t r e n g t h , and ( 2 ) because DIA s t r e n g t h was unchanged, f a i l u r e t o m a i n t a i n Pi max i n t h e s e s u b j e c t s appeared t o be due t o f a t i g u e o f t h e i n s p i r a t o r y muscles of t h e RC. RC muscle f a t i g u e may be important i n t h e p a t h o g e n e s i s o f r e s p i r a t o r y muscle f a i l u r e .
Supported by BL 07633.
PENTOXIPHYLLINE ( .39 .78 Because o f i t s e f f e c t s on CO and 02 e x t , HT a l o n e d i d n o t reduce c r i t i c a l PaO2. PENT r e v e r s e d HT-induced changes i n CO and 0 2 e x t w i t h o u t changing VD2, a l l o w i n g r e d u c t i o n s i n c r i t i c a l DO2 and Pa02. When c m b i n e d , PENT agd HT reduce t h e s u s c e p t i b i l i t y t o hypoxia i n dogs by r e d u c i n g V02 while m a i n t a i n i n g 002 and 0 2 e x t . PENT and HT may be u s e f u l i n s e v e r e , i n t r a c t a b l e h poxemia. We previously reported that 4 week old lambs have the least tolerance to reduction in CO. We hypothesized that this was due to their relative anemia, because the low [Hb]: I) decreased SOT (SOT=COx@a02) or 2) impaired O2 extraction (extr). To test these hypotheses, we lowered CO in 4 week old lambs by incremental stepwise inflation of a balloon tipped catheter (Foley) in the right atrium.
We determined the point where consumption (V02) decreased or arterial lactate increased,02which defined: crt CO. crt fractional CO (crtFC0-crtCO/basalCO) and crt SOT. We performed 12 experiments in 5 lambs at various [Hb] , obtained by isovolemic exchange transfusi?;?%rith s h y p a c p d f~%cells o r g l a s v The dat ( + ) ar Tg7a n---------7~1 7 % i~~~~---~~~~& -~~--7~1 7~i~7~g~---------- (141-154.3) (7.8-8.7) (7.4-10.2) (0.29-0.38) These findings further confirm the postulate that the crt SOT is independent of the manner in which the SOT is altered (no difference in the crt SOT among the 3 groups). Furthermore the anemic lambs had the least tolerance for reduction in CO, because of decreased carrying capacity rather than impaired maximal 0, extr ( n P ' d i f f e r e n c e in V02/crtSOT). These data have important clinical implications for maintaining SOT in subjects with limited CO.
